ABSTRACT
Introduction
The attainment of universal primary education has been one of the main policy priorities of its government since Bangladesh gained independence in 1971. Although there has been an upward trend in school enrolment rates in Bangladesh since the 1970s, the enrolment rate is still relatively low in Bangladesh compared to many other low-income countries. This has serious implications for the economy, particularly as the illiteracy rate will remain high until universal education is attained. The labor force participation of young children (hereafter referred to as "child labor") is believed to be the main reasons for the low education participation. The most recent evidence from the Bangladeshi National Child Labor Survey 2002 Survey -2003 , indicates that the labor force participation rate of children aged 5-14 was about 14 per cent. This is a strikingly high rate compared to other countries in the region (for example, India and Pakistan).
In developing countries, children are often expected to make significant economic contributions to their families through their labor market activities, especially in rural areas.
Therefore, the opportunity cost of school attendance is expected to be substantial to the parents in rural areas. This suggests that the return associated with time spent at school might not justify the loss of a child"s economic contribution in a rural setting. In this case, parents may be reluctant to send a child to school. It is also argued that there is a trade-off between child labor (current income) and accumulation of human capital through education. Putting a child in productive activities may increase current income but will seriously undermine his/her human capital development. Therefore, the failure of parents to internalize the tradeoff between current child labor and future earnings ability will result in a continued high incidence of child labor. In addition, child labor will impede school attendance and the quality of learning achievements of children.
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The main focus of this paper is to examine the linkages between child work, school attendance and school attainment of children aged 5-17 years using survey data from rural Bangladesh. This paper contributes to the limited empirical literature that has explored the impact of child work on schooling on Bangladesh in two ways. First, the inclusion of several important variables excluded in previous studies on child labor and schooling. In particular, supply side variables on schooling (such as presence of a primary and/or secondary school) that have been ignored by the previous literature on Bangladesh (see for example, Amin, Quayes, and Rives 2006; Maitra 2003) . Omitting these factors is likely to lead to biased results; including these factors allows the extent of any bias to be estimated. The second point of departure of this study from existing evidence is that unpaid work, such as household work and agricultural work, is taken into account and the impacts on a child"s school attendance and school attainment are directly estimated. The results show that child work is the single most significant variable in terms of the impact on schooling of Bangladeshi children, followed by supply side correlates (presence of a school in the community), parental education and household income respectively. The results reported here confirm previous research that the presence of a school in the community has a stronger effect on school outcomes compared to factors such as household income and parental education.
The structure of the paper is as follows. The next section presents a brief overview of the literature. This is followed by a discussion of the data set, including some estimation problems, and then the main results are presented.
Literature Review
The literature that has examined the association between child labor and schooling in Bangladesh is very limited. Using the 1995-96 Household Expenditure Survey of 4 Bangladesh, Ravallion and Wodon (2000) examined the effectiveness of a targeted enrolment subsidy (Food-For-Education Program) to increase school attendance and to reduce child labor in rural Bangladesh. Arends-Kuenning and Amin (2004) evaluated school incentive programs in two Bangladeshi villages. They found that school incentive programs increased school attendance for children and reduced time spent on work activities. Using a regional survey, the 1996-1997 Micronutrient and Gender Study in Bangladesh, Khanam (2008) estimated the determinants of schooling and working, combining schooling and work, or doing neither for Bangladeshi children. Amin et al"s (2006) study was the first that examined the linkage between child labor and schooling in Bangladesh. However, they did not control for the supply side variables/cost of schooling which are assumed to be important factors for schooling outcome. Therefore, the association between child labor and schooling found by Amin et al is anticipated to be upward biased due to the omission of supply side correlates of schooling.
Previous studies of the consequences of child labor on schooling in developing countries have paid attention to the impact of child labor on school attendance or enrolments ignoring school achievements. More recent empirical studies argue that school enrolment or attendance are not ideal measures of the potential negative effects of child labor on learning because these are only indicators of the time input into schooling, not schooling outcomes; see Heady (2003) , Gunnarsson et al. (2006) and Rosati and Rossi (2003) . For example, Gunnarsson et al (2006) argued from Latin American experience that an employed child may be enrolled at the same time and could even attend school by sacrificing his or her leisure.
Child work still has the potential to harm a child"s school outcomes by limiting the time spent on study, or leaving the child too tired to make efficient use of the time in school (Orazem and Gunnarsson 2004) . Therefore, it is important to measure school outcomes -such as test scores and/or schooling-for-age -instead of simply measuring a child"s time in school (such 5 as school attendance) to explore the real impact of child work on schooling. In a developing country like Bangladesh, schooling/learning outcome (such as test scores, schooling-for-age) does not always reflect the complete picture of learning achievements; because enrolling all school-aged children in school is still a major development challenge for the Bangladesh government. School attendance is still regarded as an important measure of educational performance in the context of Bangladesh. This paper therefore first looks at school attendance as an indicator of a child"s time input in schooling; then it measures the "schooling-for-age" as a learning achievement or schooling outcome
Data and Estimation Issues
The data set used in this analysis is drawn from an International Food Policy Research Institute (IFPRI) survey The survey, titled "Micronutrient and Gender Study (MNGS) in Bangladesh", collected data in 1996-1997 from three rural regions: Saturia, Mymensingh and Jessore. The MNGS sampled a total of 957 households from 47 villages and collected data on 5,541 individuals residing in the sample households. It provided economic, demographic, agricultural, and gender information. The survey also contained information about the schooling, and employment status of each child in the household.
The survey was a four round survey. However, the present analysis restricts the sample only to the children of the first round of the survey. This is necessary because in Rounds Two to Four no demographic or household composition data was collected on these children. The present analysis is based on data for children aged 5-17 years living in rural households in which the mother and father are both present. There are 1,713 children in this age group, although 95 were discarded as they were in one-parent households, and a further 187 had to be omitted due to missing information on their schooling. These restrictions result in a usable sample size of 1,441 children.
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This study focuses on two dependent variables: (i) school attendance; (ii) school attainment. School attendance is treated as a dichotomous variable taking the value 1 if the child is reported to be enrolled in school and 0 otherwise. A commonly used measure of school attainment is "schooling-for-age" (SAGE). This measures schooling attainment relative to age. Patrinos and Psacharopoulos (1997) and Ray and Lancaster (2005) used "grade-for-age" or "schooling-for-age" (SAGE) to measure schooling outcome.
1 It is given by SAGE = ﴾Years of Schooling/(Age-E)﴿* 100 (1) where E represents the country-specific usual school entry age. SAGE will therefore take values in the range 100 (indicating attended school for the maximum number of years possible to date) to 0 (i.e. never attended school). A score of less than 100 indicates that the child is "falling behind" in their education. Consequently, all those with a score under 100 are considered as having below normal progress in the school system. Following Patrinos and Psacharopoulos (1997) and Ray and Lancaster (2005) , SAGE is converted to a dichotomous variable that takes the value 1 if a child has below normal progress (that is, SAGE < 100), i.e.
is falling behind in the schooling system, and 0 otherwise.
The formula for SAGE presented in (1) above highlights several issues when using data on very young children. For children who are in their first year of schooling, a strict interpretation of SAGE will give an infinite value since the denominator is zero (since Age -E = 0). Further, if a child starts school before they reach the minimum age, then SAGE potentially can be greater than 100. Therefore, we restrict our sample to children aged 7-17 for SAGE specifications.
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Both of the dependent variables of interest are measured by the logistic estimation procedure. The model is of the following form.
The model expresses the probability (P) of a child being enrolled in school/falling behind in grade attainment as a function of a set of regressors as
Where "j" is either "enrolled in school" or "falling behind". The set of regressors cover a range of child-specific, parental, household and community characteristics. The coefficients are partial derivatives that indicate the direction of change in the probability of enrolment (or falling behind in grade attainment) relative to a unit increase in the independent variable. The magnitude of the marginal effect is (1 )
where P j refers to the dependent variable probability of the event, X i to the i th independent variable and  i to the logit coefficient for that variable.
The Issue of Endogeneity of Child Work
Child work and school attendance might be jointly determined outcomes of the child"s time allocation process. If, so, treating child work as exogenous could result in biased estimates.
However, child labour has been treated as both exogenous (see for example, Patrinos and Psacharopoulas (1997) , Psacharopolos (1997), Sánchez et al. (2003) , Heady (2003) and Amin et al (2006) and endogenous in previous studies. A small number of studies (among them are Bhalotra, 1999 , Gunnarson et al. 2003 Lancaster 2003, 2005 ) have tried to control for endogenous child labor, mainly because of unavailability of valid instruments in their data 8 set. To obtain unbiased estimates of the coefficients, there needs to be a valid instrument for child labor that affects child labor without directly affecting schooling. According to Ray and Lancaster (2003, p. 23) "such variables are difficult to think of, let alone find, in the data set".
One valid instrument is the child"s own current wage rate as this affects the probability of child labor but not the child"s current schooling. Unfortunately, data on child wage rates is unavailable in the vast majority of studies, and in those where it is reported it is only available for those children actually working. The studies that have tried to control for endogeneity of child labor have relied on some strong and rather arbitrary identification restrictions, such as community agricultural wages (Bhalotra (1999) and cross-country variations in the legal system affecting child labor (Gunnarson et al. 2004 ). Ray and Lancaster (2005) used household"s income status and its portfolio of assets and community facilities such as radio, telephone, and access to water and electricity as instruments. However, none of these studies has tested the validity of instruments used in their studies. Therefore, the validity of these instruments is not beyond question. This present study does not try to test for endogeneity of child work because of such doubts about this validity, and, pragmatically, because in the data set analyzed there is no valid instrument that will affect child labor without directly affecting schooling. We caution our readers about the potential endogeneity of our results if child labor is actually the results of poor academic performance in the school. Table 1 presents the definitions and descriptive statistics of the explanatory variables used in the estimation. The log of household per capita expenditure is used to proxy household permanent income as suggested and used by Maitra (2003) . In contrast to Amin et al (2006) and Maitra (2003) we include supply-side correlates of schooling such as presence 9 of primary (grade 1-5) and secondary (grade 6-10) school in the village to capture the cost of schooling. In the absence of such supply variables of schooling the results might be biased.
Choice of Variables
To measure child work, this study focuses on only the primary activity of a child.
"Work" is a discrete variable that takes the value 1 if the child is reported to be working (work includes housework, agricultural work and non-agricultural work 2 ) as his or her primary activity or main activity, and 0 otherwise. Table 1 here }}
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Results
The final sample is stratified by gender, and separate models are estimated for boys and girls. The sample is also stratified into separate demographic groups, and separate estimates are computed for the younger age group, ages 5-11 (ages 7-11 in SAGE equation), and for the older age group, ages 12-17. The motivation behind this disaggregation by age is to look at the differential effect of work on the schooling progress of these two groups. The ILO"s Convention No. 138, Article 7(b) stipulates that only light work may be permitted for children aged 12 or 13 if work does not hamper their school attendance and learning. One of the motivations here is to look at the schooling outcomes of the children ages 12-17 in particular. As the children in this study come from a primarily rural-based household survey, most of the working children in this age group are either engaged in household work or agricultural work, which are presumably light work. Two additional models are estimated in order to see the association between different types of child work, for example, household work, agricultural work, and non-agricultural work and schooling of children: one for all children and the other for the children ages 12-17. The estimated results are reported in Table   6 .
School Attendance
The results from Table 2 and 3 support the main hypothesis that work is negatively associated with a child"s current school enrolment and schooling progress. Column 3 of Table 2 reveals that relative to a non-working child, a working child is 88 percentage points less likely to be enrolled in school. The gender-disaggregated estimates show that working girls are 75 per cent less likely to be enrolled (Column 7, Table 2 ); on the other hand, working boys are 88 per cent less likely to be enrolled in school (Column 5, Table 2 ).
{{ insert Tables 2 and 3 about here }}
Though the main focus of this study is to examine the association between child work and schooling, there are some important results emerging from this study that deserve special attention. For example, being a son/daughter of the household head, age of the child, parents" education, household"s permanent income and presence of a school in the village appear to be significant determinants of school attendance in Bangladesh. Being a child of the household head significantly increases the likelihood of current school attendance with the exception of the younger sample (children aged 5-11).
The estimated coefficients of age are always very significant. The significant and positive coefficients of age indicate that the probability of school attendance/enrolment increases with the age of the child. This is consistent with Maitra"s (2003) study on Bangladesh using Matlab Health and Socio-Economic Survey (MHSS). All the estimated coefficients of female variables, in school enrolment equations show positive signs, implying that female children are more likely to be enrolled. The coefficient is, however, statistically significant only in the older children"s sample (aged 12-17).
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The coefficient of household expenditure is always positive indicating a higher probability of enrolment if household"s permanent income increases. The probability of school enrolment increases by 6 percentage points in the combined sample (Table 2 , Column 3) and nearly by 5 percentage points in the young sample (ages 5-11) ( Table 3 , Column 3).
The father"s education appears to be more important for school enrolment than the mother"s education. The marginal effects (Column 3 of Table 2 ) show that, relative to the reference category (illiterate father), the probability of current school enrolment is higher by 4.0 percentage points if the father can sign only, is higher by almost 6.0 percentage points if the father can sign and read. Surprisingly, mother"s education does not appear to have a significant role in the enrolment decision of the children. Mother"s education starts to affect child"s schooling after a certain threshold of education. For example, mother education is statistically significant when a mother can read and write, and only for boys and younger children. The estimated coefficients from older children reveal that parents" education has no effect to increase the enrolment probability among older children.
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The combined sample shows that relative to the children from farming households, the probability of current school enrolment is lower by 4.7 percentage points for children, whose fathers are day laborers/wage laborers, is lower by 5.8 percentage points, if father"s occupation is trade. The similar trend is also observed for younger children (Table 3 , Column 3). The boys" sample reveals that the probability of school attendance decreases by 9.1 percentage points for male children, whose father"s occupation is trade. The father"s occupation has no significant effect on the probability of enrolment for girls. Similar to the father"s education, the father"s occupation also has no impact on the probability of the current school enrolment of older children (aged 12-17). Parental occupation may also reflect their earnings potentiality, which can be considered as the income effect in the standard economic tradition. Therefore, day or wage laborers fathers indicate lower income potentiality that deprives children from schooling.
Another important result to emerge from this paper is the availability of schools in the village, which is a good proxy for cost of schooling. Our results show that presence of a primary school in the village increases the probability of school enrolment for girls and younger children (5-11). This is an important policy related finding, which could motivate the policy makers to focus on the availability of primary school as this would increase the enrolments of girls and young children, and also reduce the probability of late enrolment.
There are some other noteworthy results. For example, the estimated coefficients of the number of children aged 5-17 (school-aged children) are always negative for school attendance (with the exception of boys" sample) but insignificant (with the exception of the girls" sample). The girls" sample suggests that an increase in the number of children aged 5-17 reduces the probability of the enrolment of girls, but that the marginal effect is very negligible.
Schooling-for-Age (SAGE)
The results for SAGE are reported in Tables 4 and 5 . The significant and negative coefficients of the "work" variable provide evidence that work has a negative impact on a child"s schooling progress (with the exception of the young sample, children aged 5-11), though the detrimental effect of work is relatively lower on schooling progress than on school attendance. For example, relative to a non-working child, a working child is 28 per cent more likely to fall behind in grade attainment (Table 4 Column 3). The gender specific results demonstrate that work has a more harmful effect on girls" grade attainment than that of boys.
The corresponding marginal effects suggest that a working girl is 34 per cent more likely to 13 fall behind in schooling progress (Table 4 , Column 7) while a working boy is 25 per cent more likely to fall behind (Table 4 , Column 5).
{{ insert Tables 4 and 5 about here }}
The age-disaggregated sample reveals that older working boys (aged 12-17) are 19
per cent more likely to fall behind in their schooling progress. Unexpectedly, the coefficients of the work indicator variables turn out to be insignificant for younger children (aged 7-11).
Although work is negatively associated with school attendance or current enrolment for young children (aged 5-11); if they are enrolled once, surprisingly, work has no effect on their school attainment. There are two possible explanations for this result. Firstly, these children might be enrolled in school in due time; so they were not falling behind in the schooling system. Secondly, young children who are enrolled may be less involved with work than older children; therefore, work does not have any negative effect on their schooling progress.
Results from the combined sample for "schooling-for-age" show that sons and daughters of the household head are 10 per cent less likely to fall behind in their school attendance (Table 4, and Amin et al (2006) .
All models of schooling-for-age confirm that the mother"s education has a stronger effect on grade attainment than school attendance. The effect of the mother"s education is 14 higher than that of father. For the entire sample, relative to the reference category of an illiterate father, the probability of falling behind is lower by 9 percentage points for children whose father can sign only, and is lower by 11 percentage points for children whose father can read and write. On the other hand, compared to the baseline category (illiterate mother), the probability of falling behind in grade attainment is lower by 20 percentage points if the mother can read only, is lowered by 21 percentage points if the mother can read and write.
Hence it can be concluded that the level of parents" education plays an important role in improving a child"s schooling progress. All these findings about the impact of parental education are consistent with the finding of Ray and Lancaster (2003) .
Another important determinant of schooling in Bangladesh is the presence of a secondary (grade 6-10) school in the village. The coefficients on the variables "presence of secondary boys and girls school" and ""presence of secondary girls" school" are always statistically significant in SAGE specifications, indicating a strong effect of a secondary school on grade attainment. For example, presence of a secondary girls" school lowers the probability of falling behind in grade attainment by 41 percentage points for girls". On the other hand, presence of a secondary boys" and girls" school lowers the probability of falling behind in grade attainment for boys and girls by 18 percentage points, for young children by 18 percentage points and for older children by 15 percentage points. These results are very much consistent with the prediction about the cost of schooling.
There are some other results that are noteworthy. For example, the positive sign of the variable "school-aged children (aged 5-17 years)" in all samples indicates that an increase in the number of school-aged children increases the probability of falling behind in grade attainment. The coefficient of school-aged children indicates that an increase in the number of school-aged children will decrease school attainment for girls by 5 percentage points (Table 4, Column 7) and for younger children by 8.4 percentage points ( Maitra (2003) found that the probability of current enrolment is significantly lower for the child who has three siblings in the age group 6-17 years compared to a child who has no siblings in this age group. Amin et al (2006) revealed that an increase in the number of children decreases the probability of being continuously in school by about 3 percentage points for older rural boys for market work. This finding may shed light in favour of quantity-quality trade-off and sibling competition effects (Maitra 2003) . Further, it is argued that large numbers of schoolaged children demand more resources to be put into their education, which, in turn forces them to be employed in case of parental resource constraints, to make school possible for themselves and for their siblings. This may have a negative impact on their schooling outcome. The gender-disaggregated sample suggests that both school enrolment and school attainment of girls will suffer if there are more school-aged children (aged 5-17). This finding supports the earlier evidence that girls are disadvantaged in large households.
Types of Work
In this section further disaggregation of the "work" variable by type of work is reported. The "work" variable is disaggregated into household work, agricultural work, non-agricultural work and household work. Two additional models are estimated; one for all children and the other for older children only. The justification of this disaggregation is to identify if any particular activity of a child, for example, housework, has a stronger affect on child"s learning achievements than agricultural or non-agricultural work. The co-efficients on household work, agricultural work and non-agricultural work are shown in Table 6 .
{{ insert Table 6 about here }}
The model is estimated for the children aged 12-17 to see whether light work, such as household work, does not hamper schooling of this age group. However, the results indicate a 16 negative association between all types of work and schooling of these children. The results further indicate that household work has a stronger negative effect on a child"s schooling outcome compared to agricultural and non-agricultural work. However, gender specific estimates show that housework is harmful for girls while agricultural and non-agricultural work are harmful for boys. 4 The schooling outcomes of older children (ages 12-17) are worse compared to non-working children in the same age group even though they are engaged in household work, which is considered as light work for older children. Therefore the results suggest that no matter whether it is light work or not, there is a trade-off between child work and schooling.
Conclusions
This study examines the association between child work and schooling of Bangladeshi The results of the present study further reveal that the presence of a primary school in the local village is important for school enrolment, particularly for girls and young children whereas presence of a secondary school significantly increases the probability of school attainment. Parental education has a much greater effect on schooling-for-age than school
attendance. An increase in household permanent income increases both school attendance and school attainment, with the effect being stronger for grade attainment. Though the entire sample tends to suggest that girls are more likely to be enrolled relative to boys, the statistically significant coefficient of the variable "school-aged children (aged 5-17)" in the gender-disaggregated samples indicates that both the school enrolment and schooling progress of girls will be lower if there are more school-aged children in the household. This result documents a specific gender gap in large households in Bangladesh.
The results of this study provide some important policy implications. Policies targeted at reducing work involvement by children, adult literacy campaign that increase community or social awareness, employment generation schemes that lead to economic prosperity for the household, and increasing supply of secondary school in the community that will reduce the cost of education provide most effective way of increasing schooling outcome in Bangladesh.
Although most of the previous literature on the association between child labor and schooling on Bangladesh has ignored the importance of a secondary school, our results reveal that policy makers should focus more on the availability of a secondary school in the community.
These policies could work better if combined with cash and/or in-kind transfers (as has been used in initiatives such as the Food-for-Education in Bangladesh and the Progresa in Mexico)
to the household, which send their children to school, thus by reducing the need for work by the children. Our results further show that girls are disadvantaged in large family in terms of schooling. Therefore, a family planning campaign could be another option to increase girls" school attainment. Dependent variable is SAGED. *** indicates coefficients are significant at 1% level, ** indicates coefficients are significant at 5% level, and *indicates coefficients are significant at 10% level. Dependent variable is SAGED. *** indicates coefficients are significant at 1% level, ** indicates coefficients are significant at 5% level, and *indicates coefficients are significant at 10% level. .550*** -0.925 3.521*** 0.165 Dependent variable is ATSCHOOL and SAGED. *** indicates coefficients are significant at 1% level, ** indicates coefficients are significant at 5% level, and *indicates coefficients are significant at 10% level. Estimates for the different types of work only are reported here, although the same controls have been used in these two models -the full set of results are available on request from the authors.
